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In the title compound, [Cu(C 2 H 3 03)(Ci 2 H 8 N 2 ) 2 ]NC>3, the Cu 11 
atom is coordinated by two phenanthroline (phen) ligands and 
one carboxyl-O atom of a hydroxyacetate anion in a distorted 
square -pyramidal geometry. The hydroxy group of the 
hydroxyacetate ligand links with the counter N0 3 ~ anion via 
a pair of bifurcated O— H- ■ O hydrogen bonds. The centroid- 
centroid distance of 3.5676 (14) A between benzene rings of 
parallel phen ligands of adjacent molecules suggests the 
existence of 7r-7r stacking. Weak intermolecular C— H- ■ O 
hydrogen bonding is also present in the crystal structure. 

Related literature 

For related structures, see: Carballo et al. (2001). 



P = 117.045 (3)° 
V = 4526.5 (16) A 3 
Z = 8 

Mo Ka radiation 

Data collection 

Bruker SMART 1000 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2004) 
r mi „ = 0.599, r m „ = 0.664 

Refinement 

R[F 2 > 2a(F 2 )] = 0.033 

wR(F 2 ) = 0.101 

5 = 1.06 

4425 reflections 



Table 1 

Selected bond lengths (A). 



Cul-04 
Cul-Nl 
Cul-N2 



1.9511 (15) 
2.0109 (16) 
2.2298 (16) 



Table 2 

Hydrogen-bond geometry (A, °). 



fi = 1.02 mm 
T = 293 K 

0.50 x 0.40 x 0.40 mm 



17009 measured reflections 
4425 independent reflections 
4047 reflections with I > 2a(l) 
R ml = 0.024 



343 parameters 

H-atom parameters constrained 
Ap max = 0.53 e A~ 3 
Ap mi „ = -0.23 e A~ 3 



Cul-N3 
Cul-N4 



2.0037 (16) 
2.0449 (15) 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


06-H6A-01 


0.82 


2.15 


2.963 (3) 


168 


O6-H6A ■ 03 


0.82 


2.49 


3.135 (4) 


137 


C7-H7A- ■ 03' 


0.93 


2.42 


3.351 (3) 


176 


C16-H16A- ■ Ol" 


0.93 


2.53 


3.383 (4) 


152 


C18-H18yl---03 iii 


0.93 


2.53 


3.456 (4) 


172 


C26-H26A- ■ 06 iv 


0.97 


2.44 


3.297 (3) 


147 


Symmetry codes: 


(0 -*+by 


f-!,-z + ! 


(ii) x, -y 


f 2, z + 1; (iii) 


-x + i -y + |, -z + 


2; (iv) —x + j, —y 4 


-|, -z + l. 








Experimental 

Crystal data 

[Cu(C 2 H 3 0 3 )(C 12 H 8 N 2 ) 2 ]N0 3 
M, = 561.00 
Monoclinic, C2/c 



a = 21.718 (4) A 
b = 14.347 (3) A 
c = 16.311 (3) A 



Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL. 

This work was supported by the Science Foundation of 
Jining University, China. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5175). 
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(2-Hydroxyacetato-/cO 1 )bis(l,10-phenanthroline-/c 2 AyV')copper(II) nitrate 
Y.-J. Kong and Z.-D. Yuan 

Comment 

The molecules [Cu(Ci2HgN2)2(C2H303)] in three different solvents or anions(2-hydroxyacetate anion, 2-hydroxyacetic 
acid and acetonitrile solvent) have been reported (Carballo et al, 2001). 

Crystals [Cu(Ci2HgN2)2(C2H303)]NC>3 (I) were obtained by crystallized from ethanol-water solution. The molecular 

structure of (I) is shown in Fig. 1. In the title compound the Cu 11 atom is coordinated by two phenanthroline (phen) ligands 
and one carboxyl-0 atom of a hydroxyacetate anion in a distorted square-pyramidal geometry (Table 1). The hydroxy 

group of the hydroxyacetate ligand links with the counter NO3" anion via a pair of bifurcated O — H -O hydrogen bonds 
(Table 2). The centroid-to-centroid distance of 3.5676 (14) A between benzene rings of parallel phen ligands of adjacent 
molecules suggests the existence of n-n stacking. Weak intermolecular C — H--0 hydrogen bonding is also present in the 
crystal structure. 

Experimental 

Copper nitrate (0.093 g, 0.5 mmol) was added to a mixed solution of hydroxyacetic acid (0.076 g, 1 mmol) in distilled water 
(10 ml) and 1,10-phenanthroline (0.090 g, 0.5 mmol) in ethanol (5 ml). The pH value of the mixture was adjusted to 7 with 
ammonia. The resulting solution was stirred for 1 h, and then fdtered off. The filtrate was left to evaporate showly at room 
temperature. After a long time, blue block crystals were obtained. 

Refinement 

H atoms were positioned geometrically with C — H = 0.93 and 0.97 A for aromatic and methylene H atoms, respectively, 
and constrained to ride on their parent atoms with Uj S0 (H) = 1.2U e q(C). 

Figures 



Fig. 1. Molecular structure of the title compound drawn with displacement ellipsoids at the 
30% probability level. All hydrogen atoms have been omitted for clarity. 
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Fig. 2. Part of an one-dimensional linear chains of the title compound. 



(2-Hydroxyacetato-KO 1 )bis(1,10-phenanthroline- K 2 iV,iV)copper(ll) nitrate 



Crystal data 

[Cu(C 2 H 3 0 3 )(C 12 H 8 N 2 ) 2 ]N03 

M r = 561.00 

Monoclinic, C2/c 

Hall symbol: -C 2yc 

a = 21.718 (4) A 

b= 14.347 (3) A 

c= 16.311 (3) A 

(3= 117.045 (3)° 

F= 4526.5 (16) A 3 

Z=8 



F(000) = 2296 

D x = 1.646 MgnT 3 

Mo i&x radiation, X, = 0.71073 A 

Cell parameters from 5502 reflections 

6 = 2.5-28.2° 

|i = 1 .02 mm 1 

7/= 293 K 

Block, blue 

0.50 x 0.40 x 0.40 mm 



Data collection 

Bruker SMART 1000 
diflractometer 

Radiation source: fine- focus sealed tube 

graphite 

co-scan 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2004) 

r min = 0.599, r max = 0.664 

17009 measured reflections 



4425 independent reflections 

4047 reflections with / > 2a(7) 
R mt = 0.024 

Omax = 26.0°, 0 m i n = 1 .8° 

h = -26-*26 

Jfc = -17-»17 
/ = -20^20 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o{F 2 )] = 0.033 
wR(F 2 ) = 0.101 
S= 1.06 

4425 reflections 
343 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 



H-atom parameters constrained 



w= l/[a 2 (F 0 2 ) + (0.07 IIP) 2 • 
where P = (F 2 + 2F 2 )/3 
(A/a) max = 0.002 

Apmax = 0.53 e A~ 3 
Ap min = -0.23eA~ 3 



1.7595P] 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Symmetry codes: (i) 


-x+V2,y+\/2, -z+3/2; (ii) x, -y+2, z+1/2; (iii) 


-x+1/2, -y+3/2, 


-z+2; (iv) -x+1/2, -y+3/2, 


-z+1. 
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